Objective-To assess the health related quality of life and psychological wellbeing of patients with dilated cardiomyopathy, and relate these to clinical variables and psychological adjustment. Design-Postal questionnaire survey of 99 adult patients with dilated cardiomyopathy, selected at random from a larger database (60.6% response rate). Assessments included the short form 36 (SF-36) health survey, the hospital anxiety and depression scales, the sleep problems index, and a measure of psychological adjustment to cardiomyopathy. Results-Patients with dilated cardiomyopathy reported significant impairments in physical functioning, role limitations owing to physical and emotional problems, social functioning, mental health, perceptions of general health, sleep, and vitality. Anxiety and depression levels were higher than in population samples. Impairment in several domains of quality of life was associated with low shortening fraction, high left ventricular end diastolic diameter, and the presence of heart failure and mitral regurgitation. Patients with familial cardiomyopathy had less impairment in quality of life than those with non-familial disease. Psychological adjustment scores were associated with several aspects of quality of life and emotional wellbeing. In multivariate analysis, demographic and clinical variables accounted for 0.1-40.7% of the variance in diVerent domains of quality of life, and psychological adjustment scores accounted for an additional 0.5-22.4% of variance. Conclusions-Patients with dilated cardiomyopathy experience pronounced restrictions in quality of life and psychological wellbeing. These limitations are only partly accounted for by symptoms and the severity of underlying disease. Patients may benefit from eVorts to improve psychological adjustment to the condition. (Heart 2000;83:645-650) 
Dilated cardiomyopathy is a multifactorial syndrome characterised by cardiac dilatation and systolic dysfunction. 1 2 It can lead to substantial limitations in daily activities, while the poor prognosis may result in emotional distress among patients and their families. There is little systemic evidence, however, concerning health related quality of life and psychological wellbeing in this disorder. The aim of the present study was to assess quality of life and psychological state in patients with dilated cardiomyopathy using standardised measures, so that comparisons could be made with reference populations and other cardiovascular disease groups. We used a protocol similar to that previously administered to patients with hypertrophic cardiomyopathy in the same clinic, enabling direct comparisons to be made. 3 We previously found that a short measure of psychological adjustment to cardiomyopathy was associated with several aspects of quality of life, so this was included in the present analysis. Patients with familial and non-familial dilated cardiomyopathy were compared, since knowledge of a hereditary component might have adverse eVects on wellbeing. In addition, the relation of quality of life and psychological wellbeing with symptoms and clinical indices of disease (extent of fraction shortening, left ventricular end diastolic diameter, exercise capacity, and the presence of heart failure, cardiac arrhythmia, and mitral regurgitation) was evaluated.
Patients and methods
One hundred and six patients who had attended a dilated cardiomyopathy clinic at St George's Hospital, London, over the past 12 months were randomly selected from the database. Dilated cardiomyopathy was defined by characteristic clinical, echocardiographic, and haemodynamic features. 4 Each patient was sent an explanatory letter and a set of questionnaires, with a reply paid envelope. Complete questionnaires were returned by 60 patients; seven had died or had moved house and 39 failed to respond, giving a response rate of 60.6%. Comparisons between responders and non-responders on demographic variables, New York Heart Association (NYHA) grading, shortening fraction, and presence or absence of cardiac arrhythmia and mitral regurgitation showed no significant diVerences between groups.
MEASURES

Quality of life
Quality of life was assessed using the short form 36 health survey (SF-36), a multidimensional measure that has been widely used in quality of life studies. 5 The measure has been used with a variety of clinical groups in the UK, 6 and normative data for the general population are available. 7 8 Eight dimensions of functioning are assessed with the SF-36: physical functioning or activities of daily living; role limitations owing to physical problems; role limitations resulting from emotional problems; social functioning; mental health; general perceptions of health; vitality or energy; and bodily pain. Scores were coded and transformed to a scale where 0 = worst possible health and 100 = best possible health.
Quality of sleep
Sleep quality was assessed using the six item sleep problems index developed in the medical outcomes study (MOS). 9 Individual items assessed diYculty falling asleep, maintenance of sleep, and tiredness during the day. Ratings were summed to range up to a maximum of 36, with higher scores indicating better sleep function. The internal consistency (Cronbach ) of the measure in the present study was 0.84.
Psychological wellbeing
Anxiety and depression were assessed with the hospital anxiety and depression (HAD) scale, a 14 item questionnaire designed to assess emotional distress with items uncontaminated by somatic symptoms. 10 The measure has been used in more than 200 published studies in different medical settings, and has been validated against psychiatric interviews. 11 The questions address the patient's emotions over the past few weeks, with seven items related to depression (for example, "I still enjoy the things I used to enjoy", reverse scored), and seven related to anxiety (for example, "Worrying thoughts go through my mind"), each of which is rated on a four point scale. Scores can range from 0-21, with higher scores reflecting greater degrees of anxiety and depression. Scores of eight or more are suggestive of borderline emotional disorder, while scores of 11 or more are indicative of probable emotional disorder. Cronbach scores were 0.81 for the anxiety and 0.89 for the depression subscales in this sample.
Psychological adjustment to cardiomyopathy
Adjustment was assessed with five items developed in a previous study of hypertrophic cardiomyopathy. 3 Each item (for example, "A person with cardiomyopathy can lead a fully satisfying life", and "I worry that a diagnosis of cardiomyopathy is a death sentence", reverse scored) was scored on a five point rating scale from "strongly disagree" to "strongly agree", and ratings were summed to produce a total score with a potential range of 5-25. Higher scores indicate better adjustment to cardiomyopathy. The internal consistency of the scale in this study was good (Cronbach = 0.83). Patients were divided into those with poor and good adjustment based on a criterion of 13.5 on this scale. DEMOGRAPHIC AND CLINICAL DATA Age, sex, marital and employment status, NYHA class, left ventricular shortening fraction, end diastolic diameter, exercise capacity, and the presence or absence of cardiac arrhythmia and mitral regurgitation were abstracted from clinical records. Familial dilated cardiomyopathy was defined as having one or more relatives with established disease or left ventricular enlargement. All patients had a shortening fraction < 30%, but for the purposes of analysis they were subdivided into those with lower (< 18%) and higher (> 18%) shortening fraction. Comparisons were made between patients with left ventricular end diastolic diameters greater or less than 6.5 cm. Peak oxygen consumption (VO 2 ) during exercise testing was converted to per cent predicted maximal VO 2 adjusted for age, body surface area, and sex, and comparison was made between patients whose peak VO 2 was above or below 80%. Individuals were excluded from the analysis of exercise capacity if the respiratory quotient during exercise testing was < 1. Patients were managed according to conventional algorithms for the prevention of complications and treatment of symptoms of heart failure. In brief, non-invasive risk factor stratification for arrhythmia, embolic and sudden death risk was performed, and the threshold was low for the introduction of amiodarone for prevention of arrhythmia, and anticoagulants for prevention of emboli. Symptomatic treatment aimed to achieve the highest tolerated dose of either an angiotensin converting enzyme inhibitor or an angiotensin II antagonist. The use of diuretics was limited to those patients with congestive symptoms.
STATISTICAL METHODS
Comparisons between the hypertrophic cardiomyopathy patients and previously published findings for quality of life and psychological wellbeing were carried out using t tests. The associations of quality of life and psychological wellbeing with clinical features were evaluated by analysis of covariance, using sex, age, and duration of illness as covariates. Multivariate analysis of factors associated with quality of life and wellbeing was carried out using multiple regression methods.
Results
The characteristics of the patients are summarised in table 1. The population was predominantly male with an age range of 16-77 years (mean 47.6 years); the interval since diagnosis ranged from 1-60 months. Nearly half the patients had familial cardiomyopathy. Cardiac arrhythmia was present in about one third, while 31.6% had moderate or severe mitral regurgitation. Forty per cent of patients had heart failure according to their NYHA grade, and comorbidity was present in 20.7%.
Mean scores on the quality of life and psychological wellbeing scales are summarised in table 2. This sample of patients with dilated cardiomyopathy showed major limitations in all dimensions of the SF-36 except for bodily pain. In each case, quality of life scores were significantly lower than those of the UK general population (p < 0.025 to p < 0.0001). 8 Dilated cardiomyopathy patients evidently experience restrictions in physical functioning, fulfilment of roles in life, social functioning, mental health and vitality, and perceive their general health to be poor.
The comparison with the sample of hypertrophic cardiomyopathy patients from St George's Hospital studied by Cox and colleagues 3 showed only two diVerences on the SF-36. The dilated cardiomyopathy group reported significantly greater restrictions in social functioning (controlling for age, sex, and duration of illness, p < 0.001), while the hypertrophic patients experienced higher levels of pain (p < 0.003). Comparison was also made with 144 patients with serious cardiac conditions, including survivors of acute myocardial infarction with severe angina, hypertensive patients with severe congestive heart failure, patients with congestive heart failure reporting oedema, orthopnoea or dyspnoea on exertion, and diabetic patients with complications, included in MOS. 12 There were no diVerences between the dilated cardiomyopathy and this sample of patients with serious cardiac conditions in terms of physical functioning, physical role limitations, emotional role limitations, vitality, or general perceptions of health. The dilated cardiomyopathy group were, however, more limited in terms of social functioning (p < 0.001) and had poorer mental health (p < 0.0001), while the serious cardiac condition group experience more pain (p < 0.001).
Scores on the sleep problems index were significantly lower than those reported by the MOS sample (p < 0.05), indicating that sleep is impaired among patients with dilated cardiomyopathy. 9 No norms for the HAD anxiety and depression scales have been published in the UK, so comparison was made with a Swedish population sample. 13 Significantly higher levels of both anxiety and depression were found in dilated cardiomyopathy (p < 0.001). Fifty two per cent of patients fulfilled the criteria for a possible case of anxiety disorder, and 22% scored above the criterion for a possible case of clinical depression. These levels are substantially higher than those reported in the population samples. 11 There was no significant diVerence between the dilated and hypertrophic cardiomyopathy patients in anxiety or depression. Data have recently been published describing HAD scores in 385 mixed medical inpatients. 14 Anxiety scores were significantly higher in dilated cardiomyopathy compared with this sample (mean (SD) 6.9 (3.9), p < 0.05), but depression levels were comparable (mean 5.5 (3.9)).
ASSOCIATIONS WITH DEMOGRAPHIC AND CLINICAL
FEATURES
Quality of life and psychological wellbeing were not significantly associated with the duration of illness, as indexed by the interval since diagnosis. Older patients reported significantly greater vitality and perceived their general health to be better than did younger patients (p < 0.01). Comparisons between male and female patients were carried out after adjustment for age and duration of illness. Female patients showed significantly poorer quality of life than male patients in terms of physical function (p < 0.01), perceptions of general health (p < 0.025), and bodily pain (p < 0.025), but men and women did not diVer in psychological wellbeing.
The association of quality of life and psychological wellbeing with clinical features were analysed after controlling for sex, age, and duration of illness. Results related to the measures of systolic and diastolic myocardial function are shown in table 3. Patients with lower shortening fractions had poorer quality of life in terms of physical function and mental health than did those with better left ventricular function (p < 0.05). Eight individuals had left ventricular end diastolic diameters greater than 6.5 cm. These patients were more impaired than the remainder in physical functioning, physical role limitations, general health perceptions, and sleep quality (p < 0.05). No association between quality of life, sleep, or emotional state and the presence of cardiac arrhythmia could be detected. There were also no significant relations with low per cent predicted peak VO 2. . The presence of familial cardiomyopathy was related to quality of life, but not as anticipated. As can be seen in table 4, patients with familial cardiomyopathy reported better physical function, fewer role limitations because of emotional factors, and better sleep quality than the remainder (p < 0.05). Mitral regurgitation was also relevant, and was associated with poorer social functioning and reduced levels of vitality. The comparison between the 40% of patients in heart failure (NYHA grades II-IV) and the remainder revealed three diVerences. Mean scores on the scale of activities of daily living (physical functioning) were significantly lower in the heart failure group (35.4 v 47.3, p < 0.025), and their ratings of energy or vitality were also reduced (37.0 v 51.4, p < 0.025). The heart failure group also experienced greater bodily pain than patients without heart failure (69.7 v 81.7, p < 0.025).
ADJUSTMENT AND QUALITY OF LIFE
The comparison of patients with poor and good adjustment scores on the adjustment to cardiomyopathy scale revealed diVerences in several aspects of quality of life (table 5), after controlling statistically for age, sex, and duration of illness. Patients who were poorly adjusted to the condition had more limited physical function (p < 0.05), perceived their health to be less good (p < 0.001), and had more impaired psychological health in terms of mental health, anxiety, and depression scores (p < 0.05) than did those reporting good adjustment. It appears that adjustment to cardiomyopathy is particularly associated with functional status and mental health, rather than with other aspects of quality of life.
MULTIVARIATE PREDICTORS OF QUALITY OF LIFE
AND WELLBEING
Multiple regression analysis was carried out on each measure of quality of life and psychological wellbeing, in order to determine the extent to which scores were predicted by demographic and clinical factors. Exercise capacity was excluded since it showed no univariate associations with quality of life. The results are summarised in table 6 as model 1. It is evident that demographic and clinical factors made substantial contributions to ratings of vitality, physical functioning, sleep, pain, mental health, and general health perception scales, accounting for 19.4-40.7% of variance. Demographic and clinical variables did not predict anxiety, depression, role functioning, or social activity.
The value of assessing adjustment to cardiomyopathy was tested by adding this variable in a second step into the regression models. As shown in table 6, adjustment scores significantly accounted for additional variance in seven of the 11 domains of quality of life and psychological wellbeing. The additional variance accounted for ranged from 6.3% for social 
Discussion
This study used standard measures of quality of life and psychological wellbeing to assess the experience of patients with dilated cardiomyopathy. The advantages of this approach are that psychometrically sound and validated measures can be administered, and that scores can be compared with those obtained with other samples and diVerent diseases. The limitation is that standard instruments may not capture all the phenomena associated with cardiomyopathy, so that disease specific measures may be required. 15 16 Existing literature on quality of life and wellbeing in dilated cardiomyopathy is sparse. Patients with this condition have been included in studies of quality of life in heart failure and atrial tachyarrhythmia, 17 but often without being identified as a separate group. 18 19 Our results show that patients with dilated cardiomyopathy experience poor quality of life in many domains, including physical function or activities of daily living, emotional and social functioning, vitality, general perceptions of health, and sleep. These limitations are similar in extent to those that we previously found in a sample of patients with hypertrophic cardiomyopathy recruited from the same clinic. 3 Dilated patients, however, reported greater restrictions in social functioning (adjusted for age and sex), while hypertrophic patients experienced more pain. These restrictions in quality of life are not unique to cardiomyopathy, but are broadly comparable with those experienced by patients with other serious cardiac conditions. The comparison with scores derived from the group of mixed cardiac patients in MOS showed no diVerences in five of the eight SF-36 scales. Nonetheless, the dilated patients had significantly lower social functioning and poorer mental health scores than the MOS sample.
Dilated patients also report higher levels of anxiety and depression than those prevalent in the population. The raised depression level is similar to that found in coronary artery disease, 20 but anxiety levels are higher than those found in other cardiac conditions. In combination, our data suggest that patients with dilated cardiomyopathy suVer particularly from anxiety and restrictions in social functioning, in comparison with other cardiac patients.
A possible explanation of heightened anxiety and disturbance is the familial nature of some cases of dilated cardiomyopathy. We anticipated that patients with familial cardiomyopathy might experience greater psychological distress, since the knowledge that a disease can be inherited or passed on to oVspring may have emotional consequences. 21 We found diVerences in quality of life associated with familial disease, but not as expected (table 4) . Patients with familial disease had better physical function, perceived fewer role limitations related to emotional problems, and reported less disturbed sleep than the remainder. The explanation is not clear, but it does not support the notion that knowledge of a familial element has adverse psychosocial eVects. One reason for this finding may be that non-familial patients were referred because of their own symptoms, while some individuals in the familial group were only identified and diagnosed through screening of relatives of a proband.
A second aim of this study was to assess associations between clinical features of dilated cardiomyopathy and quality of life and wellbeing. It could be argued that the limitations in quality of life and emotional distress are direct consequences of disease severity and related restrictions of function, with the worst quality of life in patients with the most serious disease. Our data indicate that several aspects of disease are indeed related to poor quality of life; associations with systolic and diastolic myocardial function, heart failure, and mitral regurgitation were all observed (tables 3 and 4). DiVerent aspects of quality of life were aVected by diVerent parameters of disease severity. For example, physical functioning was impaired in patients with heart failure, lower left ventricular shortening fractions, and higher left ventricular end diastolic diameters, but was unrelated to the presence of mitral regurgitation or cardiac arrhythmia. Poor social functioning was not related to myocardial function or heart failure, but was greater among patients with moderate or severe mitral regurgitation. Hence, no simple associations between disease severity and quality of life and wellbeing could be identified. It is also apparent that the combined measures of clinical status and disease severity accounted for significant variance in only some aspects of quality of life. As can be seen in table 6, self reported vitality, physical functioning, sleep disturbance, and perception of health were strongly related to demographic and clinical features. On the other hand, the variance in emotional distress (depression and anxiety) and perceived limitations in roles resulting from disease were not dependent on demographic and clinical features. This implies that other factors are responsible for the variation recorded on some domains of quality of life. Of course, emotional state and role functioning are aVected by numerous aspects of life apart from the presence of a specific illness. We found, however, that one important element is the level of psychological adjustment to cardiomyopathy. We have previously shown that poor adjustment to hypertrophic cardiomyopathy is associated with restrictions in social functioning and role performance. 3 In the present analysis, poor adjustment was unrelated to these aspects of quality of life, but did predict poor physical function, mental health, and emotional distress. Moreover, in multivariate analysis, the adjustment scale increased the variance accounted for in seven of the 11 scales assessed, even after demographic and clinical features had been taken into account (table 6 ). This finding suggests that the adjustment scale may prove useful as a short screening instrument to identify patients whose impairment in quality of life and emotional distress is greater than would be anticipated on the basis of cardiological measures. Psychological adjustment to cardiomyopathy may depend on eVective communication with clinical staV, and psychosocial factors such as support and understanding from family and friends. This survey was cross sectional in nature, and involved patients who had typically been diagnosed for several years. We do not know, therefore, how deterioration in quality of life evolved with the disease and its identification. The response rate in this study was disappointing (60.6%), leaving open the possibility that the patients who responded were not entirely representative. This survey was conducted among patients referred to a specialist unit where particular eVorts are made to communicate risk information and alleviate concerns.
The results suggest that despite these eVorts, the quality of life of patients with dilated cardiomyopathy is poor, and that these limitations cannot be attributed solely to symptoms or severity of the underlying disease.
